Abstract: BACKGROUND -Leprosy remains a public health problem. Episodes of erythema nodosum leprosum (ENL) are acute events that occur before, during and after polychemotherapy. In the last decade, the use of thalidomide as an immunomodulating agent was expanded to other diseases. OBJECTIVES -To perform a systematic review of published clinical trials on efficacy and side effects of thalidomide in ENL. To describe the methodology and screening results of recruiting for a clinical trial performed in Brazil, which aimed to assess the dose-response of thalidomide followed by tapering regimen in severe and moderate cases of ENL. METHODS -Published clinical trials on the use of thalidomide in ENL were analyzed. A randomized, double-blind clinical trial was designed to evaluate the doses of 100mg versus 300mg/day thalidomide during the acute stage of ENL, followed by thalidomide tapering regimen versus placebo. For this clinical trial, the methodology and data for enrollment of patients were described, with an emphasis on severity of ENL episodes. RESULTS -Six clinical trials published in the 1960´s and 1970´s indicated the benefits of thalidomide in ENL, although methodological differences made comparison difficult. In the enrollment stage of the Brazilian trial, 65% of patients were potentially eligible out of 143 ENL patients screened. The association with neuritis in 56.4% of moderate and severe cases of ENL required the co-intervention with steroids. CONCLUSION -The patients' enrollment pattern demonstrated high frequency of neuritis in ENL episodes. The treatment regimen with thalidomide in monotherapy for ENL was considered infrequent in the clinical practice in Brazil. The current challenge is to accumulate evidence about efficacy and side effects of thalidomide in combination with steroids. 
Talidomida no tratamento do eritema nodoso hansênico: revisão sistemática dos ensaios clínicos e perspectivas de novas investigações

INTRODUCTION
In Brazil, leprosy remains a public health problem, with increasing detection coefficients in the last decade and a prevalence of 4.4/10000 inhabitants, in 2003; therefore, this prevalence is higher than one case/10000 inhabitants, which is the goal in public health. [1] [2] [3] [4] [5] [6] [7] There is a spectrum of clinical forms, including polar, tuberculoid and lepromatous, as well as intermediary forms, which are called borderline and determined by the patient immune response. Type 1 and 2 reactions are acute inflammatory events that occur during the chronic course of the disease, 8, 9 and may affect the skin and nerves due to tropism of Mycobacterium leprae for Schwann cells and macrophages. 10, 11 The most frequently reported type 2 reaction clinical manifestation is erythema nodosum leprosum (ENL), which may occur before, during or after chemiotherapeutic treatment, mainly in lepromatous patients. 12 ENL is commonly associated with systemic symptoms and it constitutes a medical emergency with immediate need for anti-inflammatory and immunomodulating drug due to its potential to cause disabilities. The disabilities are a consequence of neural damage with decreased peripheral nerve function because of motor and sensory loss. [13] [14] [15] In a previous publication, the epidemiological, clinical and immunopathological aspects of ENL were addressed, and the Brazilian recommendation for the use of thalidomide (α-N-pthali-midoglutarimide) as the drug of choice to treat ENL was discussed. The use of steroids is mandatory when there is associated neural involvement, reactional lesions on hands and feet, neuritis, iritis, iridocyclitis, orchitis, nephritis and necrotizing ENL. 16, 17 Nowadays, the use of thalidomide in women at child-bearing age is regulated by Brazilian Law No. 10,651, of April 16, 2003. Thalidomide was synthesized in Germany, in 1954, from the glutamic acid, to be used as a sedative and hypnotic antiemetic drug, indicated to treat morning sickness in the first trimester of gestation. It was marketed in 46 countries, except in North America. The first cases of congenital malformations associated with the use of thalidomide during pregnancy were described in Germany, United Kingdom and Australia in the beginning of the 1960's. The drug was withdrawn from the market in 1962, when over 10000 cases of congenital defects associated with its use had already occurred all over the world. 18, 19 Almost 40 years after its prohibition in the international market, thalidomide reemerges as a powerful agent for various clinical autoimmune and inflammatory situations. 20 It is now used in AIDS, graft versus host disease (GVHD), rheumatoid arthritis, lupus and multiple myeloma, among other conditions. 16, 21, 22 The antiangiogenic potential of thalidomide was described in the 1990's, opening he possibility to potentially use it in the treatment of several types of cancer. The drug theratogenic mechanism is partially known and it apparently involves the inhibition of angiogenesis and/or generation of free radicals that would lead to oxidative damage in DNA. 20, 23, 24 The mechanism of anti-inflammatory action of thalidomide involves the inhibition of selective gene expression of TNF-α and, consequently, of its functions. [24] [25] [26] [27] [28] TNF-α is a potent proinflammatory cytokine capable of immunostimulating pleiotropic effects, thus producing beneficial or deleterious results depending on the amount and time of its production. The inhibitory effect seems to be related to higher messenger RNA(mRNA) degradation rate into TNF-α.
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TNF-α has been involved in pathogenesis of neural damage in leprosy. 25 The therapeutic potential of thalidomide in Dermatology was shown in 1963, based on a case report of Hyde's nodular prurigo, published only in 1973. 32 After that, Jacob Sheskin, an Israeli dermatologist, showed the efficacy of this drug in treating ENL cases. 33 Later, the clinical benefit in ENL was demonstrated in Brazil. 34 A clinical trial published in 1971 and sponsored by the WHO evaluated the efficacy of thalidomide versus acetylsalicylic acid in the treatment of ENL, with study sites in India, Spain, Mali and Somalia. 35 There are six different trials as a group and their results point out the beneficial use of thalidomide in ENL, although the scientific evidences are difficult to be evaluated due to the diverse methodologies employed, the criteria to define cases, the measurements of effects and co-interventions.
In the 1960's, the use of thalidomide was regulated by the Brazilian Ministry of Health (MoH) and, more recently, by the National Agency for Health Surveillance (ANVISA). 36 Until the end of last decade, Brazil was the only manufacturer of thalidomide in a commercial scale in order to meet the demand for the National Leprosy Control Program (LCP). It is estimated that between 1965 and 2001 about 91000 patients with ENL may have received thalidomide supplied by the LCP (personal communication, 2002) . In the last five years, the Ministry of Health bought approximately four million thalidomide capsules per year, manufactured by a national public laboratory, for the treatment of ENL. The official recommendation of thalidomide for treating ENL varies from 100 to 400 mg/day; the dose is adjusted according to severity of the clinical picture and there is no indication for tapering in the official regulations. This is the largest use of thalidomide in a public health service in the world, considering that Brazil is the only endemic country for leprosy that has this drug available. Despite its extensive use, there is no official record about severity characteristics of ENL or the combination of thalidomide and steroid. The World Health Organization does not include thalidomide among the drugs recommended to treat ENL.
Under pressure due to illegal trade of thalidomide in the USA for use in AIDS patients, the U. S. Food and Drug Administration (FDA) registered the thalidomide manufactured in the USA (Thalomid®), in 1998, for use in ENL. 20, 37 Before this registration for commercialization, a randomized clinical trial, sponsored by the American pharmaceutical industry Celgene, was initiated in the Philippines, in 1996, to evaluate the use of two treatment regimens, 100mg versus 300mg/kg/day for 7 days to treat ENL, 38 In 2000, the authors were contacted by the industry to evaluate the possibility of discussing a protocol in Brazil, in order to compare the safety and efficacy of two drug regimens with thalidomide (Thalomid®) in the treatment of ENL. The present article contains a systematic review of clinical trials on thalidomide in the treatment of ENL, with a summary of the evidences published. It emphasizes design, methodological questions, eligibility criteria, screening data for inclusion, as well as aspects in the preparation and conduction of field 39 regarding the clinical trial of 100 and 300mg/day doses of thalidomide to treat moderate and severe ENL.
CLINICAL TRIALS WITH THALIDOMIDE: A SYSTEMATIC REVIEW OF THE LITERATURE
A systematic review of the literature was carried out based on data from Medline, Cochrane and Lilacs, from January 1966 to October 2004, using the following keywords: Trial, Thalidomide, Erythema Nodosum Leprosum, ENL, Leprosy, Neuropathy, Nerve function Impairment e NFI.
A total of 82 articles were identified comprising all publications from Medline containing the combination of the keywords trial and thalidomide in different diseases, such as cancer, AIDS, GVHD, rheumatoid arthritis, Behcet´s syndrome, multiple myeloma, and others. Among the 82 clinical trials, 63 (77%) were published in the last 8 years, showing increased investments in research in order to expand the therapeutic use of thalidomide to other specialties in addition to Dermatology. In the Cochrane database, only two reviews were retrieved between 1999 and 2002, emphasizing the use of thalidomide in Behcet´s syndrome 40 and toxic epidermal necrosis. 41 In the Lilacs database, no publication was retrieved by the selected keywords.
Regarding the use of thalidomide in ENL, six clinical trials were published in the last four decades with sample size ranging from 10 to 92 patients, and a total of 262 cases of ENL (Chart 1). A short-term, double-blind clinical trial, coordinated and sponsored by the World Health Organization (WHO), compared thalidomide with acetylsalicylic acid in the treatment of ENL. 35 In three clinical trials with thalidomide, the control group received placebo. [42] [43] [44] [45] In one trial, clofazimine was administered to the control group, 45 In an open, uncontrolled trial, all patients received steroid, and an internal comparison was made between the groups with and without thalidomide. 46 In these trials, the dosage ranged from 300 to 400 mg/day; only one study 46 met the requirement of supervised intake of the medication for efficacy purposes. In three trials the sample size was larger than 50 patients and males were the vast majority of those enrolled. The eligibility criteria were subjective and the selected patients presented different clinical pictures, including "moderately severe" ENL with or without neuritis, erythema multiforme, orchitis, iritis, iridocyclitis and skin ulcers. This heterogeneity in the definition of eligible case among the studies hinders comparison of results. The concomitant use of steroids, paracetamol, anti-histamines and antimonial drugs clearly represents co-intervention in the trials. These other drugs, known for having immunomodulating and/or inflammatory effects, lead to improved clinical manifestations of ENL; therefore, it is impossible to distinguish if therapeutical efficacy observed could be solely attributed to thalidomide. Treatment with thalidomide was considered well tolerated, with no significant side effects and no report of peripheral neuropathy caused by the drug. Additionally, the methodological differences of the trials, especially regarding eligibility criteria for patients, make it impossible to perform a meta-analysis. It is important to mention that all published clinical trials were conducted before introduction of multidrogatherpy (MDT).
In the era of evidence-based medicine, randomized and controlled clinical trials are the design of choice to establish the efficacy and safety of interventions for use of drugs in human experiments. [47] [48] [49] [50] [51] [52] EAs to the ethical aspects in these experiments, investigations in general, and particularly the experimental designs involving humans, are subject to national and international laws about research ethics. [53] [54] [55] According to current recommendations, 56.57 the published clinical trials about thalidomide in the treatment of ENL do not meet the quality criteria established for reporting this type of experimental design. 57 Thus, the six trials analyzed could be classified as level B of scientific evidence, i.e., experimental studies of lesser?? consistency. However, these trials conducted in the 1960's and 1970's were fundamental in the process of reutilization of thalidomide as a beneficial drug, and in fact preceding the description of its immunomodulating action, in the 1990's. 25 Several reviews about thalidomide have been published in various fields, including (a) immunology, biology and molecular genetics, 31, [58] [59] [60] [61] [62] [63] [64] [65] [66] (b) fpharmacology, [67] [68] [69] (c) clinical aspects, therapy, [70] [71] [72] [73] [74] (d) different diseases, [75] [76] [77] [78] [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90] [91] [92] (e) teratogenicity 93, 94, 74 and (f) analogous drugs. 24 The discussion of these articles is not in the scope of this study. Despite the extensive literature available, the present study is the first systematic review of clinical trials with thalidomide in the treatment of ENL, in conformity with the current methodological recommendations. 95 An assessment of the publications about clinical trials with thalidomide for the treatment of ENL shows many questions that remain as gaps in knowledge about the drug, which justifies the need to conduct new randomized and double-blind clinical trials. Some of these gaps are management of patients in the acute stage of ENL, therapeutic dose and recommended length of treatment to achieve clinical efficacy. In addition to these gaps, there is the need or not to perform tapering regimen similarly to what is done with steroids. It is still necessary to evaluate the effect of the concomitant use of thalidomide and steroids with potential synergism of action. Another relevant issue is an objective evaluation of the main side effects caused by thalidomide, such as peripheral neuropathy, particularly in the treatment of ENL, and somnolence, as well as the influence of the dose and duration of treatment in occurrence of adverse effects. Under these assumptions, the clinical trial named "Controlled study about safety, efficacy and comparison of thalidomide doses administered for 2 weeks in the treatment of erythema nodosum leprosus (ENL)" was designed, aiming to fill some of the existing gaps about the use of thalidomide in ENL, as discussed above.
PATIENTS AND METHODS
Methodological issues of the clinical trial with two doses of thalidomide in the treatment of ENL
The main purpose of the protocol was to evaluate the dose-response of thalidomide used in the acute treatment of moderate and severe skin manifestations of ENL (Charts 2 and 3). Safety and efficacy are assessed in doses of 100mg/day and 300mg/day, daily administered for 14 days (Chart 2). The secondary objectives were to compare drug withdrawal with and without tapering regimen, and the endpoint was the time to relapse of ENL. The trial also included a meticulous and standardized evaluation of peripheral neuropathy in the pre-, during and post-intervention stages. This evaluation, in addition to clinical examinations, included a complementary test that is objectively carried out with the use of an American instrument called Vibraton II, which quantifies the perception of the patient's uptake of electrical impulses in the halluces (right and left) and in the forefingers (right and left). The endpoint is defined as objective improvement or worsening of the condition. Complete or partial clinical resolution or treatment failure is categorized by the number of skin lesions during acute treatment, and the complete response to treatment is defined as absence of acute erythematous and/or painful inflammatory lesions; the partial response is classified as a reduction by 50 to 90% in number of lesions; and treatment failure corresponds to reduction by less than 50% or no change in number of acute lesions.
As to tapering regimen of thalidomide as of the 14th day, the patients who presented complete response to treatment (Complete Response) should be submitted to a double-blind study with tapering regimen according to the description in chart 3. that genetically prone patients, such as those presenting reactional lesions, would require a "maintenance dose" to maintain TNF-α levels very low, so that they are unable to cause any clinical repercussion.
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Study design
It is a double-blind, randomized study comparing groups with fixed doses of the drug. Patients with moderate and severe erythema nodosum leprosum (ENL) were randomized to one of the treatment groups. Randomization was performed in such a way that patients received 100 mg/day thalidomide for 14 days in the acute stage of treatment, followed without a tapering regimen period (placebo) or with a tapering regimen period (thalidomide) for 4 weeks, or 300mg/day for 14 days followed without a tapering regimen period (placebo) or with a tapering regimen period (thalidomide) for 6 weeks ( Figure 1 ). The treatment regimens proposed in the acute stage of treatment (days [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] and in the tapering regimen (days 15-60), for maintaining the double-blind status, are described in chart 3 and table 1. Clinical monitoring of all participants was programmed for 12 months in order to assess relapses of ENL.
Ethical considerations
The project was adjusted to the national scientific and ethical requirements, with a research agreement signed by Celgene and Núcleo de Medicina Tropical da Universidade de Brasília, assuring independence in the performance and presentation of the research results. The clinical trial was approved by the Research Ethics Committee (RHC) at each enrollment site (Fundação Alfredo da Matta -AM and Faculdade de Medicina da Universidade Federal de Goiás -GO), by Conep, US FDA and by Anvisa for import of the drug.
As requested by the US FDA, the enrolled patients received condoms free of charge and they were instructed to wear them while taking the medication and up to four weeks after discontinuation of the drug. 74 The presence of thalidomide in the semen of few patients being treated for HIV, as demonstrated in recent studies, was the basis for this recommendation, 74 although this advice is not part of the Brazilian routine regarding the use of thalidomide.
Eligibility and enrollment criteria
Male patients aged 18-65 years and suffering from borderline leprosy (BL), lepromatous leprosy (LL) and skin lesions typical of ENL were enrolled. The patients were assigned according to clinical criterion with histological confirmation. Severity was objectively classified by means of number of skin lesions and evaluation of the systemic involvement as follows: moderate (10 to 20 ENL nodules per body segment) or severe (more than 20 ENL nodules per body segment involved), as proposed by Penna et al., in Guerra et al., in 2002. 17 The exclusion criteria were: females; mild skin lesions (fewer than 10 ENL nodules per body segment involved) which were treatable with aspirin or non-steroidal anti-inflammatory drugs (NSAID); severe lesions causing death risk; neuritis requiring steroid treatment; use of thalidomide in the last 30 days or previous intolerance to thalidomide; use of clofazimine in a dose higher than 50mg/day in the last Without tapering 0mg/day x 2 weeks 0mg/day x 2 weeks 0mg/day x 2 weeks
With tapering: 200mg/day x 2 weeks 100mg/day x 2 weeks 50mg/day x 2 weeks Without tapering 0mg/day x 2 weeks 0mg/day x 2 weeks 0mg/day x 2 weeks With tapering: 50mg/day x 2 weeks 50mg/day x 2 weeks 0mg/day x 2 weeks month; use of steroids in the last two weeks; concurrent use of medicine that may potentialize somnolence; other associated diseases (HIV+). Additionally, since the study's primary endpoint was to evaluate the efficacy of thalidomide dose administered in the acute stage of ENL, a minimum washout period was established for the steroid, since it could interfere in the analysis of efficacy of thalidomide, resulting in cointervention. For clofazimine, the standardized dosage schedule of the MDT standard regimen was considered acceptable.
The enrollment target was 180 patients (90 patients in each group) according to the eligibility parameters described above, for the period of one year. This sample size was considered enough to detect a difference of 20% in cure between the group treated with 300mg thalidomide/day (80%) and the group treated with 100mg thalidomide/day (60%), with a statistical power of 80% and alpha error of 0.05.
The recruitment sites were located in Goiânia and Manaus, both cities highly endemic for leprosy. The first recruitment site was Goiânia, at the Hospital de Doenças Tropicais and Centro de Referência para Diagnóstico e Tratamento.
RESULTS
From June to October 2001, seven patients met the eligibility criteria and were included in the study in Goiânia. Although the initial forecast for recruitment was at least five patients per week, in a demand study based on the number of ENL episodes in previous years in those units, the inclusion of patients presented a much slower pace than it was initially expected. The greatest hindrances to enrollment were the use of steroids concomitantly with thalidomide, in patients with moderate to severe ENL and the washout period for steroid and thalidomide required by the protocol. In a recent series of ENL cases, it was observed that the indication of steroid associated with thalidomide was frequent, 96 with scarce data about the treatment routine in Brazil for comparison.
Taking into account that the enrollment pattern at the beginning of the study was considered an important indicator/predictor for meeting the inclusion criteria of patients in the trials, 97 it was decided to open a second enrollment site at Fundação Alfredo da Matta (Fuam), in Manaus, which was already included in the research protocol. A standardized form was created with the purpose of characterizing the patients with ENL receiving medical care. This assessment enabled analyzing the eligibility potential for enrollment among the patients screened at the outpatient's clinic. The standardized card was filled out with data relative to inclusion and exclusion criteria, and place of residence. The patients were also submitted to clinical examination by the main investigator in collaboration with the local staff that had been previously trained. Data about the start date of MDT and the number of previous episodes of reactional ENL were collected retrospectively through review of medical records by the same staff.
A total of 253 diagnoses of ENL were made at the Dermatology Outpatient Clinic at Fuam, from May to October 2002. There were 253 episodes of ENL in 143 patients, corresponding to approximately two appointments per subject. There was a predominance of male adult patients with ENL (83.2%), with a mean age of 32.5 years (SD=13.8). More than 80% of patients lived in the capital city and 77% of patients had follow-up visits during this period (Table 2) . Table 2 shows the clinical characteristics of ENL patients seen at the outpatient clinic. The diagnosis of ENL was detected predominantly during the use of MDT, in 21.4% of cases after MDT and in 9.8% at the moment of diagnosis of leprosy. About 98% of patients presented recurrent episodes of ENL, and in only 3 patients medical care was delivered due to the first reactional episode, demonstrating the relapsing aspect of this event. Approximately 65% of patients presented moderate and severe ENL. Roughly half of those ENL patients had been prescribed thalidomide and steroids, indicating the high frequency of combination therapy in this outpatient's clinic. Thalidomide as monotherapy accounted for 32.0% of all prescriptions, and steroids as monotherapy, for only 7%. As to the washout period, only 22.4% and 17.5% of patients had been off anti-inflammatory Figure 2 shows the flowchart for screening ENL patients at the Fuam outpatient's clinic between May and October 2002. The criteria established in the protocol regarding ENL severity, male sex and age range 18-65 years could be met. Living in the capital city and agreeing to participate in the study were considered essential conditions to include patients in the clinical trial, were also analyzed as appropriate for the enrollment of patients. However, the data obtained at clinical screening and characterization of ENL patients from the enrollment sites showed that moderate and severe cases of ENL are frequently associated with neuritis and clinical events demanding use of steroids, which made co-intervention mandatory. Among the exclusion criteria of patients specified in the protocol that may render the enrollment unfeasible, we could mention neuritis and events associated with moderate and severe cases of ENL, which require corticotherapy as well as the washout period for anti-inflammatory drugs.
DISCUSSION
The primary objective of this study was to evaluate the efficacy of two different doses of thalidomide with no co-intervention of steroids. Most ENL patients enrolled presented signs/symptoms of peripheral neuritis confirmed by specialists, and were prescribed systemic corticotherapy. According to Brazilian regulations, every patient with peripheral neuropathy must, compulsorily, be submitted to systemic corticotherapy, in addition to receiving thalidomide. 4 For this reason, the eligibility criterion could not be observed, even in two enrollment sites located in two highly endemic leprosy areas, where patients presenting with ENL episodes in outpatient's clinics are frequent. Although thalidomide is the first line drug to treat ENL and is available public healthcare units in Brazil, its use associated with corticotherapy is practically universal at these enrollment sites.
Patients recruited for this study showed demographic characteristics similar to those from outpatient clinics of other Brazilian healthcare services. 16 There was a predominance of male patients, adults, and recurrent episodes of ENL. 6, 9, 15 Additionally, multibacillary patients present a high risk of developing neuritis and potential disabilities, as demonstrated in large cohort studies. 14 Routine treatment with thalidomide in the management of ENL is well known among physicians in the Brazilian Control Program. However, the concurrent neuritis in ENL patients with are not frequently described, recorded or reported by Brazilian general practitioners. The authors observed high frequency of neuritis among patients with moderate or severe ENL and the washout period needed, which were considered the main limitations in recruitment of patients.
Classically, neuritis with or without reaction signs must be treated with steroid agents. This is also the official recommendation of the WHO and Ministry of Health. These results bring important reflexions for the clinical practice and for the Leprosy Control Program: (a) the urgent need to evaluate the frequency and severity of neuritis among ENL patients by using standardized and objective criteria; (b) the pertinence of use of thalidomide as monotherapy in patients with ENL. Hence, the data obtained allow us to raise the question: could steroids prevent the neuropathy caused by thalidomide? The measurement of electrophysiological signs of neuropathy is the most reliable measurement of incidence of this side effect originated from the treatment with thalidomide. 91 In spite of that, neuropathy caused by thalidomide in leprosy patients has not been described because the usual clinical measures during the follow-up of patients with ENL are not able to show the differences between neuropathy caused by thalidomide or by ENL. Reports of isolated cases described sensory loss due to thalidomide treatment (personal communication), although there is still a distinction gap between neuropathy of ENL and that considered as an adverse effect of thalidomide. Another important consideration is the fact that the eligibility criterion adopted in this protocol is scientifically strict as to patient enrollment, even in highly endemic areas. Furthermore, if patients could be enrolled, they would not be representative of the majority of moderate and severe cases of ENL. These data suggest that, in clinical practice, few ENL patients are eligible to receive anti-reactional treatment with thalidomide as monotherapy, not associated with any steroids.
The six clinical trials with thalidomide published in the 1960's and 1970's suggested some beneficial outcome with the drug to treat moderate and severe ENL. 35, [41] [42] [43] [44] [45] However, these studies are difficult to be interpreted taking into account the current guidelines for clinical trials. 56 The main limitations are the great variety of manifestations of the disease in the affected patients and the absence of standardized criteria to define severity and the clinical response to the drug, in addition to different doses of medications and unsupervised medicine intake.
In the majority of these studies there was concomitant use of steroids and other anti-inflammatory drugs that could interfere with the clinical response, potentially altering the cure rates, in addition to the small sample sizes, which are common in these published controlled trials. The exception is a controlled, double-blind clinical trial (n=92), sponsored by the WHO, comparing thalidomide (300mg) and acetylsalicylic acid (ASA), which was used to replace placebo with antipyretic and analgesic effects. 45 Nowadays, ASA is recommended only for patients with mild ENL. Heterogeneous enrolled patients, absence of standardized criteria for cure and small sample sizes make it difficult to compare efficacy and side effects in these previous studies, which, it is worth mentioning, were conducted before the implementation of multiple drug therapy. Moreover, the recurrent nature of ENL episodes constitutes another hindrance to evaluate outcomes of clinical trials.
In Brazil, weaning has been performed in clinical practice and its rationale has been justified by recent laboratory findings. 28, 31, 63 It remains a challenge to gather enough scientific evidence in terms of efficacy of the optimal dose of thalidomide, need of weaning and frequency of neuropathy as a side effect among ENL patients.
Note: In 2005, after this article was submitted and accepted, a randomized double-blind trial was published comparing two fixed doses of thalidomide followed by weaning in the treatment of moderate ENL. It was performed in Cebu, in the Philippines (1996-1998). The protocol, a requirement from the FDA for application of the thalidomide in the USA, was financed by Celgene and it is similar to the Brazilian study. It included 22 patients, and it was not possible to evaluate the efficacy due to the small sample size and lack of statistical power of this study, as explained by its authors. 98 
FINAL REMARKS
These clinical screening results presented show that moderate and severe cases of ENL are usually associated with neuritis and other events that require the use of steroids. This explains why it is impossible to meet the enrollment goals established in the research protocol. In face of these evidences, some scientific and ethical questions deserve further discussion. Would the patients enrolled based on eligibility criteria adopted by this current protocol be representative of the demand of moderate and severe ENL to Brazilian, or other countries, healthcare services? These results show that the number of patients with moderate or severe ENL to whom thalidomide as monotherapy could be recommended is very low. Therefore, the eligibility criterion adopted includes a restricted subgroup of patients. Even if the enrollment period to include the necessary number of eligible cases were extended for years, the evidences obtained could not be generalized to the majority of patients affected by moderate and severe ENL. The presence of neuritis in an exacerbated inflammatory 24 picture, such as those described in most cases of ENL, is compatible with the immunopathogenesis of the disease, since the neural damage seems to be an early event in leprosy patients.
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In this context, a different question must be asked. Which possible combination therapies with thalidomide and steroids and other anti-inflammatory agents available for the treatment of ENL would be more effective, in the shortest period of time and causing minimum side effects? Therefore, changing the eligibility criteria of patients to be included in this clinical trial could meet the representativeness of those patients, gathering evidence about doseresponse and co-interventions.
